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Figure 1. The Haraz River Basin and the course of the Haraz River (Sampling Stations)
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Figure 2. Land use map of the study area
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Table 1. Parameters used and their weights in the NSFWQI index

Parameter Weight Unit
Fecal
Coliform AR MPN/100 ml
BODs o)) mg/L
Nitrate o) mg/L
Dissolved SNV % Saturation
Oxygen
Temperature a C
Phosphate o) mg/L
Turbidity A NTU
TSS Y mg CaCOs/L
pH SR -

Table 2. Determination of the descriptive equivalent of the calculated NSFWQI index

Index Value Desc_rlptlve
Equivalent
AR Excellent
VoAl Good
0,74 Moderate
Yo-f4 Bad
=YY Very Bad
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Table 3. Characteristics of the examined toxins in the study

Chemical re-Harvest Acute Oral for Rat Acute Dermal for
Name Formula Interval Usage malkg) Rat
(Days) (mg/kg)
Against vegetable
Dichlorovous C4H:CL204P 2-5 and summer crop 56-108 75-210
pests
MethylParathion  CsH1oNOsPS 2.7 Aga'”sgs‘ég”ous 14 67
Diazinon C12H21N203PS 7-15 Aga'”sgs‘g”ous 300-400 _
Fenitrothion CoH12NOsPS 10-15 Aga'f&g"he""t 800 1200
Malathion CioH1s07PS2 10-15 Against sucking 1300-2800 4000

insects



Azinphos- Against rodent

Methy C10H12N303PS2 Age-Long pests and larvae 150-200 16.4
. Against scale
Ethion CoH2204P4S4 Average insects 40-45 208
Demethoat CsH1NOsPS; - Against sucking 250 600-1200
insects and mites
Profenofos C11H15BrClosPS - Against cotton 358 -

bollworm
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Table 4. Results of parameter measurements for determining the water quality of the Haraz River using the
NSFWQI index
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Figure 3. Water quality status using the NSFWQI index in the spring season
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Figure 4. Water quality status using the NSFWQI index in the summer season
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Figure 5. Water quality status using the NSFWQI index in the autumn season
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Figure 6. Water quality status using the NSFWQI index in the winter season
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Table 5. Amount of toxins present in the water of the Haraz River (in pbb) at 8 sampling stations

Statio Diazino Fenitroth Dichlorovo Methy_l Ethio Demetho Profenof Malathi Azinph

Season . Parathio 0s
ion us n at 0s on

n methyl

2 0.22 0.12 0.32 0 0.1 0 0.11 0.19 0.23
5 0.56 0.32 0.45 0.12 0.15 0 0.13 0.18 0.38
7 0.47 0.33 0.63 0.15 0.15 0.02 0.14 0.39 0.35
8 Sorin 0.68 0.44 0.68 0.16 0.15 0.03 0.16 0.48 0.87
9 Pring 512 0.45 1.25 0.7 032 002 0.18 0.37 0.98
10 1.96 0.48 1.16 0.23 0.39 0.02 0.21 0.67 1.23
11 2.23 0.53 1.76 0.32 0.33 0.04 0.3 0.91 1.98
12 2.12 0.78 1.93 0.48 0.39 0.06 0.39 1.23 2.4
2 0.37 0.33 0.67 0.39 0.15 0.03 0.2 0.25 0.45
5 0.68 0.39 0.78 0.39 0.15 0.03 0.3 0.45 1
7 0.876 0.438 0.736 0.334 0.5 0.034 0.34 0.73 2.186
8 Summ 0.6 0.34 0.35 0.07 0.68 0.01 0.32 0.45 0.9
9 er 0.79 0.35 0.35 0.07 0.67 0.01 0.32 0.54 2.15
10 0.895 0.448 0.758 0.348 0.51 0.035 0.348 0.75 2.253
11 0.863 0.432 0.722 0.325 0.493 0.033 0.335 0.717 2.142
12 1.18 0.68 1.42 0.5 0.51 0.07 0.5 1.45 2.05
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Table 6. Amount of PCB and TPH present in the water of the Haraz River (in pg/l) at 5 sampling stations

Station PCB (ug/lL) TPH (ug/L)

2 0 0
5 0 0
9 0 0
10 0 0.09
12 0 0.12
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Figure 7. Dendrogram of NSFWQI parameters a)Spring b)Summer c)Autumn d)Winter
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Figure 8. Correlation coefficient matrix of NSFWQI parameters a)Spring b)Summer c)Autumn d)Winter
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Figure 10. Correlation coefficient matrix of water toxicity parameters a)Spring b)Summer
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ABSTRACT:

This research investigates the water quality of the Haraz River, focusing on the impact of human activities and
agriculture on water quality parameters. The main objective of this study is to assess the changes in water quality
parameters and identify the factors influencing these changes using the NSFWQI index and toxicity, along with
statistical analyses. This assessment is conducted to provide strategies for better management of water resources
and reduction of pollution. In this study, sampling was conducted from 12 stations along the Haraz River at four
different time periods. Parameters such as BOD, nitrate, phosphate, turbidity, and fecal coliform were measured.
Data analysis was performed using ArcGIS software and the NSFWQI index. Additionally, agricultural pesticides
were tested during two sampling periods. The results indicated that human and agricultural activities lead to
increased BOD and fecal coliform. The most significant changes were observed at the downstream stations, where
population density and the influx of industrial and agricultural effluents are higher. The concentration of
agricultural pesticides was within the range of global standards. The high correlation of nitrate and phosphate
parameters with BOD and turbidity indicates a direct impact of these parameters on each other. Human activities
have a significant impact on the water quality of the Haraz River, and proper management of resources and
reduction of pollution are essential for maintaining water quality. This study shows that the best water quality was

observed in autumn, while the lowest quality was noted in spring. According to studies conducted in other

protected rivers of Mazandaran province, it is generally clear that water quality decreases from upstream to
downstream, and the reason for this is mainly human activity, including urban and industrial wastewater, and
agriculture and animal husbandry in downstream areas.
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